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57) ABSTRACT 
A network is provided for attenuating the adjacent 
channel sound carrier signal in a television receiver. 
First and second trap circuits are serially coupled inter 
mediate the R.F. mixer and the first I.F. amplifier. One 
of the trap circuits is tuned to a frequency in the vicinity 
of and above the nominal frequency of the adjacent 
channel sound carrier, and the other is tuned to a fre 
quency in the vicinity of and below that of the adjacent 
channel sound carrier. The two trap circuits are mutu 
ally coupled to a degree necessary to produce a com 
posite response curve exhibiting a substantially constant 
level of maximum attenuation in the vicinity of the 
nominal frequency location of the adjacent channel 
sound carrier. The trap circuits provide attenuation in 
excess of that required to eliminate adjacent channel 
sound carrier interference over a bandwidth sufficient 
to encompass expected carrier deviation due to fre 
quency modulation, carrier mislocation, and trap mis 
tuning. 
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1. 

DOUBLE TRAPPING OF ADJACENT CHANNEL 
SOUND 

This invention relates to television intermediate fre 
quency (I.F.) selectivity networks, and more particu 
larly, to a network which attenuates the sound carrier 
signal of the channel adjacent to the desired television 
channel. 

In a television receiver, signals at radio frequencies 
(R.F.) are received, amplified, and converted to inter 
mediate frequencies by heterodyning with the output of 
an oscillator in a mixer. The frequency of the oscillator 
signal is controlled by the television channel selector so 
that the mixer will convert the R.F. signals of a selected 
television channel to specific I.F. frequencies. In the 
typical NTSC system, the sound carrier of the selected 
channel is converted to 41.25 MHz, the color carrier is 
converted to 42.17 MHz and the picture carrier is con 
verted to 45.75 MHz. However, the mixer will indis 
criminately convert all of the received R.F. signals to 
differing intermediate frequencies, including those of 
channels above and below the selected channel. The 
picture carrier of the upper adjacent channel is con 
verted to 39.75 MHz, and the sound carrier of the lower 
adjacent channel is converted to 47.25 MHz. If the 
upper and lower adjacent channel signals have an ap 
preciable amplitude with respect to the signals of the 
selected channel, (e.g., within 30 db), they can interact 
with the signals of the selected channel to produce 
distortions within the band of frequencies of the se 
lected channel signals. For instance, the 47.25 MHz 
adjacent channel sound carrier is only 1.5 MHz away in 
frequency from the 45.75 MHz picture carrier of the 
selected channel. The 47.25 MHz sound carrier can 
intermodulate with the 45.75 MHz picture carrier as a 
result of nonlinear operation of the I.F. amplifier, to 
produce an undesired signal 1.5 MHz lower than the 
picture carrier, at 44.25 MHz. This undesired signal 
would be detected as a video information signal by the 
video detector in the television receiver, thereby creat 
ing an interfering pattern in the television image on the 
kinescope. 

Even if the I.F. amplifier is operating linearly so as to 
prevent intermodulation distortion, the presence of the 
adjacent channel sound carrier can still cause problems 
in the video detector. If the adjacent channel sound 
carrier has an appreciable amplitude after I.F. amplifi 
cation, it can be detected as a video information signal 
by the video detector and will appear at 1.5 MHz in the 
detected baseband signal. The adjacent channel sound 
carrier will thus appear as visible interference in the 
television picture. This interference will be visible even 
when the sound carrier is as much as 30 db lower in 
amplitude than the selected channel picture carrier. 
To prevent the above-described distortion and inter 

ference, television receivers customarily employ cir 
cuits which remove, or trap out, the lower adjacent 
channel sound carrier, as well as the upper adjacent 
channel picture carrier, prior to I.F. signal processing. 
The above problems, which involve the adjacent chan 
nel sound carrier, are prevented by maintaining at least 
a 40 to 45 db differential between the adjacent channel 
sound and selected channel picture carriers in the televi 
sion receiver. Although the sound carrier is normally 
broadcast at an amplitude which is 3 to 6 db lower than 
that of the picture carrier of the same channel, the adja 
cent channel sound carrier can have a larger amplitude 
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2 
than that of the selected channel picture carrier when 
the received selected channel signal is weaker (i.e., from 
a more distant station) than that of the lower adjacent 
channel. It is therefore often necessary to attenuate the 
adjacent channel sound carrier by more than 40-45 db 
in order to ensure the required amplitude differential 
between these two carriers. 
Trap circuits for attenuating the adjacent channel 

sound and picture carriers are normally coupled be 
tween the mixer stage and the first I.F. amplifier of the 
television receiver. A typical arrangement is illustrated 
in RCA Television Service Data File 1978, C-2, for the 
CTC-87 Series Chassis. The I.F. signals from the turner 
and mixer are first applied to a bridged-T trap, compris 
ing the parallel combination of a capacitor and an induc 
tor. An intermediate tap on the inductor is coupled to an 
I.F. signal grounding point by a resistor. The trap is 
adjusted by moving two cores in the inductor, one of 
which adjusts the inductance of the trap, and a second 
which adjusts the Q and hence the bandwidth and depth 
of attenuation of the trap. Signals at the lower adjacent 
channel sound frequency are sharply attenuated by this 
bridged-T trap. The I.F. signals are then applied to a 
parallel L-C trap circuit, including an adjustable induc 
tor having a single core for turning the circuit to attenu 
ate the upper adjacent channel picture carrier at 40 
MHz. The I.F. signals are then applied to the first I.F. 
amplifier. 
A bridged-T trap such as that used in the CTC-87 

chassis is capable of attenuating signals by as much as 70 
db at its center tuned frequency. However, the response 
characteristic of the trap has sharp "skirts' which de 
fine the bandwidth of the trap at varying levels of atten 
uation. At a 45 db level of attenuation, for instance, the 
bandwidth of the trap is approximately 32 KHz, which 
means that signals at frequencies within 16 KHz of the 
center tuned frequency will be attenuated by 45 db or 
more; frequencies further away from the center fre 
quency will be attenuated by less than 45 db. 
The 32 KHz bandwidth can, under certain condi 

tions, result in insufficient trapping of the adjacent 
channel sound carrier due to frequency shifts of the 
carrier. Frequency modulation of the sound carrier 
causes frequency deviations of the carrier over a 50 
KHZ range centered around its nominal center fre 
quency. The frequency locations of the I.F. carriers 
may be in error by as much as 50 KHz, even with televi 
sion receivers which employ automatic fine tuning cir 
cuits. And the center tuned frequency of the adjacent 
channel sound trap is generally adjusted to a tolerance 
of 20 KHz of its desired center frequency. When these 
tolerances combine, it is seen that the adjacent channel 
sound carrier can be anywhere within 95 KHz of the 
frequency location of the adjacent channel sound car 
rier trap. When the center frequency differs from the 
center tuned frequency of the CTC-87 trap by 70 KHz, 
it will be only 29 db lower than the level of the selected 
channel picture carrier, thereby causing video detection 
of the adjacent channel sound carrier and possible inter 
modulation distortion in the television receiver. The 29 
db difference will be even less if the adjacent channel 
sound carrier is received from a stronger broadcast 
signal than that of the selected channel. 

This problem is exacerbated when the television re 
ceiver is receiving signals from a CATV system. First, 
the sound and picture carriers are generally transmitted 
at equal amplitudes by the CATV broadcast equipment, 
which eliminates the usual 3-6 db signal differential 
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which is characteristic of freely radiated broadcast sig 
nals. Second, the CATV broadcast equipment locates 
all of the carriers in the frequency spectrum of the 
CATV system. It is possible that the CATV equipment 
may not always maintain the nominal 1.5 MHz spacing 
between channels. Thus it is to be expected that the 
adjacent channel sound carrier may not be located at 
47.25 MHz in the television receiver, but may deviate 
above and below this frequency depending on the per 
formance of the particular CATV system. 

Finally, automated tuning and alignment equipment 
is increasingly used in the manufacture and assembly of 
television receivers. Such automated equipment is capa 
ble of tuning trap inductors to their desired values, such 
as the single coil inductor in the 40 MHz trap in the 
CTC-87 chassis. However, the inductor of the bridged 
T trap in the CTC-87 chassis employs two coaxially 
aligned cores for adjusting the inductance and the Q of 
the inductor. This inductor is adjusted by first adjusting 
the inductance core, then adjusting the Q core, then 
readjusting the inductance core to account for varia 
tions caused by the Q adjustment. Such a procedure is 
undesirable in an automated tuning and alignment sys 
tem due to its complexity. It is much more desirable to 
use single core inductors in an automated tuning and 
alignment system, in which only a single adjustment is 
requied for each inductor. 

10 

15 

4. 
Referring to FIG. E., a network constructed in accor 

dance with the principles of the present invention is 
shown as a part of the input circuitry of a television 
receiver. R.F. television signals are received by an an 
tenna 10 and coupled to an R.F. amplifier 20. The am 
plifier signals are then applied to an oscillator and mixer 
30, where the signals are converted to I.F. frequencies. 
In the typical NTSC system and in this example, the 
selected television channel is converted to frequencies 
centered around 44 MHz. The upper adjacent channel 
picture carrier will then be located at approximately 
39.75 MHz, and the lower adjacent channel sound car 
rier will be located at approximately 47.25 MHz. 
The oscillator and mixer 30 is coupled to an input 

attenuator 40. The input attenuator 40 isolates the oscil 
lator and mixer 30 from subsequent reactive circuit 
elements, and provides a proper terminating impedance 
for the oscillator and mixer 30. Typically, the I.F. sig 
nals are coupled to the attenuator 40 by a 50 ohm coax 

0 ial cable, which must be terminated by a 50 ohm load to 

25 

In accordance with the principles of the present in- . 
vention, a network is provided for attenuating the adja 
cent channel sound carrier signal in a television re 
ceiver. First and second trap circuits are serially cou 
pled intermediate the R.F. mixer and the first I.F. ampli 
fier. One of the trap circuits is tuned to a frequency in 
the vicinity of and above the nominal frequency of the 
adjacent channel sound carrier, and the other is tuned to 
a frequency in the vicinity of and below that of the 
adjacent channel sound carrier. The two trap circuits 
are mutually coupled to a degree necessary to produce 
a composite response curve exhibiting a substantially 
constant level of maximum attenuation in the vicinity of 
the nominal frequency location of the adjacent channel 
sound carrier. The trap circuits provide attenuation in 
excess of that required to eliminate adjacent channel 
sound carrier interference over a bandwidth sufficient 
to encompass expected carrier deviation due to fre 
quency modulation, carrier mislocation, and trap mis 
tuning. In an illustrative embodiment of the present 
invention, the trap circuits comprise bridged-T trap 
circuits, which utilize only single core inductors, 
thereby simplifying the automated tuning and alignment 
of the television receiver. 

In the drawings: 
FIG. illustrates, partially in block diagram form and 

partially in schematic diagram form, a low impedance 
network constructed in accordance with the principles 
of the present invention; 

FIG. 2 illustrates, partially in block diagram form and 
partially in schematic diagram form, a high impedance 
network constructed in accordance with the principles 
of the present invention; 
FIG. 3 illustrates response curves of a single adjacent 

channel sound trap and a double adjacent channel 
sound trap; 
FIG. 4 illustrates a typical response curve for the 

networks of FIGS. and 2; and 
FIG. 5 illustrates a typical response curve for an 

overcoupled pair of adjacent channel sound traps. 
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prevent signal reflections. The input attenuator also 
performs an impedance transformation to match the 
coaxial cable to the input impedance of the next stage of 
reactive elements. In the present example, the input 
attenuator 40 provides the necessary impedance trans 
formation to match a 50 ohm cable from the oscillator 
and mixer to a selectivity network having an impedance 
of approximately 40 ohms. The input attenuator 40 
consists of a shunt resistor 4i, the parallel combination 
of a capacitor 45 and the serial combination of a capaci 
tor 42 and a resistor 43, and a second shunt resistor 44. 
The input attenuator 40 is coupled to a first selectivity 

network 50, consisting of a capacitor 56 shunted to 
ground, and the serial combination of an adjustable 
inductor 52 and a capacitor 54. The first selectivity 
network 50 is coupled by two adjacent channel sound 
traps 60 and 70 to a second selectivity network 90. The 
second selectivity network 90 consists of the series con 
nection of a capacitor 92 and an adjustable inductor 94, 
and the series combination of a resistor 96 and a capaci 
tor 98 shunted to ground. The two selectivity networks 
cooperate to shape the I.F. passband of the selected 
television channel. The picture and color carriers are 
normally located on the upper and lower slopes of the 
passband response curve and are attenuated by 3 db 
relative to the center band gain. The sound carrier is 
usually located 20 db down on the lower slope of the 
response curve. Adjustable inductors 52 and 94 are 
adjusted to shape the passband. 
The second selectivity network 90 is coupled to a first 

I.F. amplifier 100. In addition to band shaping, the sec 
ond selectivity network 90 also provides an impedance 
transformation of the I.F. signals from a low impedance 
to a high impedance which better matches the high 
input impedance of the first I.F. amplifier. The I.F. 
signals are amplified by the first I.F. amplifier 100 and 
then applied to a second I.F. amplifier (not shown) for 
further amplification and signal processing. 
Coupled between the first and second selectivity 

networks 50 and 90 are first and second adjacent chan 
nel sound traps 60 and 70. These two traps are each 
arranged in a bridged-T configuration. The first adja 
cent channel sound trap 60 is comprised of a resistor 62 
coupled in parallel with two serially connected capaci 
tors 64 and 66. An adjustable inductor 68 is coupled 
from the junction of the two capacitors 64 and 66 to 
ground. The second adjacent channel sound trap 70 is 
similarly arranged and includes the parallel combina 
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tion of a resistor 72 and serially connected capacitors 74 
and 76. An inductor 78 is coupled from the junction of 
the capacitors 74 and 76 to ground. 
An upper adjacent channel picture trap 80 is coupled 

to ground from the junction of the second adjacent 
channel sound trap 70 and the second selectivity net 
work 90. The adjacent channel picture trap 80 includes 
the series combination of a capacitor 82 and an inductor 
84 coupled to ground. The trap 80 is a high Q trap 
which is tuned to approximately 40 MHz. Frequencies 
in the vicinity of this frequency, including the upper 
adjacent channel picture carrier and many of its side 
bands, are severely attenuated by this trap. 
The network of FIG. 1 is a low impedance filter 

network, with the traps having an impedance of approx 
imately 10 to 15 ohms. A high impedance equivalent of 
the network of FIG. 1 is illustrated in FIG. 2, compris 
ing a network having an impedance in the range of 200 
to 700 ohms, depending upon component values. The 
performance of the two networks is substantially the 
same, but the low impedance circuit is advantageous in 
that it uses no tapped inductors and has capacity values 
with high Q. 

Referring to FIG. 2, the I.F. signals produced by the 
oscillator and mixer 30 are applied to a first selectivity 
network 150 by an inductor 140. The first selectivity 
network is comprised of the parallel combination of an 
adjustable inductor 152 and a capacitor 154 coupled 
between the I.F. signal path and ground. As in FIG. 1, 
the first selectivity network 150 cooperates with a sec 
ond selectivity network 190 to provide shaping of the 
I.F. passband. The second selectivity network 190 is 
comprised of the parallel combination of an adjustable 
inductor 192 and two serially coupled capacitors 194 
and 196. The second selectivity network is coupled 
between the I.F. signal path and ground. I.F. signals are 
taken from the junction of the capacitors 194 and 196 
and applied to the first I.F. amplifier 100. 
The first selectivity network 150 is coupled to the 

second by way of two adjacent channel sound carrier 
traps 160 and 170 and an adjacent channel picture car 
rier trap 180. The first adjacent channel sound trap 160 
consists of the parallel combination of a capacitor 162 
and an adjustable inductor 164 coupled in series with 
the I.F. signal path. A resistor 166 is coupled from a tap 
on the inductor 164 to ground. The second adjacent 
channel sound trap 170 is similarly comprised of the 
parallel combination of a capacitor 172 and an adjust 
able inductor 174 disposed in series with the I.F. signal 
path, and a resistor 176 coupled from a tap of the induc 
tor 174 to ground. The adjacent channel picture trap 
180 is coupled in series between the second adjacent 
channel sound trap 170 and the second selectivity net 
work 190, and consists of the parallel combination of a 
capacitor 182 and an adjustable inductor 184. The adja 
cent channel picture trap 180 is a high Q trap, tuned to 
approximately 40 MHz. 
For reasons explained previously, it is desirable for 

the adjacent channel sound trap to attenuate the adja 
cent channel sound carrier by at least 40 to 45 db over 
a 190 kc bandwidth centered on the nominal 47.25 MHz 
frequency location of the sound carrier. Waveform 200 
in FIG. 3 illustrates a typical response curve for a single 
bridged-T sound trap, such as that used in the RCA 
CTC-87 chassis. While the trap has a depth of approxi 
mately -70 db at center frequency, it is seen to have a 
190 kc bandwidth at an attenuation level of only -24 
db. Thus, intermodulation distortion and sound carrier 
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6 
detection interference can occur in this system when 
the adjacent channel sound carrier varies over the ex 
pected range of 190 kc around the nominal adjacent 
channel sound carrier frequency location. 

Ideally, it would be desirable to attenuate the adja 
cent channel sound carrier through the use of two con 
secutively coupled traps, each tuned to a center fre 
quency of 47.25 MHz. Such traps would produce the 
response curve 300 shown in FIG. 3. Response curve 
300 is seen to have a maximum depth of approximately 
-90 db at center frequency, and has a 190 kc band 
width at the -43 db level. This arrangement would 
adequately prevent the intermodulation distortion and 
sound carrier detection interference referred to previ 
ously. 
However, in order to produce the response illustrated 

by waveform 300, it is necessary that both traps be 
independently tuned to the center frequency of 47.25 
MHz, with no mutual coupling between the two traps. 
If construction of the trap circuits results in a small 
degree of mutual coupling between the traps, they will 
no longer exhibit the response shown by waveform 300, 
but will begin to exhibit characteristics of a double 
tuned circuit. 

Depending upon the degree of mutual coupling, the 
attenuation at center frequency will decrease considera 
bly, thereby producing a double-humped response 
curve with frequencies of maximum attenuation above 
and below the center frequency. The mutual coupling 
can also cause the center frequency of the response 
curve to shift to a lower frequency, thereby displacing 
the entire response curve to a lower frequency. 
The two traps are desirably located between the os 

cillator and mixer circuit and the first I.F. amplifier, to 
attenuate the adjacent channel sound carrier prior to the 
I.F. amplifiers, where intermodulation distortion can 
occur. The two traps must thus be in close physical 
proximity to each other. This will cause some degree of 
mutual inductive coupling, either due to the close physi 
cal proximity of the inductor coils, or through the 
ground plane connecting the two traps. While it may be 
possible to construct a specific circuit with virtually no 
mutual coupling between the two traps, such a possibil 
ity must be discounted when the trap circuits are manu 
factured in quantity, such as occurs in the mass produc 
tion of a television receiver. It is therefore necessary to 
allow for variations in mutual inductive coupling in the 
design of a network which includes two adjacent chan 
nel sound traps. 

In accordance with the principles of the present in 
vention, the two adjacent channel sound traps of FIGS. 
1 and 2 are not tuned to the nominal 47.25 MHz fre 
quency of the adjacent channel sound carrier, but are 
tuned to frequencies above and below this frequency, 
respectively. Advantage is taken of the small amount of 
mutual inductive coupling between the two traps to 
produce a characteristic response curve with a substan 
tially flat bottom, centered at the nominal frequency 
location of the adjacent channel sound carrier. Such a 
response curve is illustrated as waveform 400 in FIG. 4. 
The response curve 400 has a 190 kc bandwidth at an 
attenuation level of approximately -43 db, which is 
sufficient to prevent intermodulation distortion and 
sound carrier detection interference in the following 
I.F. amplifying stages and video detector. 
The double traps of FIGS. 1 and 2 are easily aligned 

during adjustment of the television receiver to achieve 
the characteristic response shown in FIG. 4. Initially, 
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the two traps are randomly tuned in the range of 40 to 
50 MHz. At first, both traps are tuned to 47.25 MHz. 
One trap is then tuned to a significantly higher fre 
quency above 47.29 MHz, and the other is precisely 
tuned to 47.2 Miz. At this time, the response curve of 
the two traps will not have a flat bottom, but will ex 
hibit lesser attenuation at frequencies intermediate the 
two trap settings, thereby presenting a double-humped 
appearance. The higher tuned trap is then slowly re 
turned toward its final nominal setting of 47.29 MHz. 
As this tuning proceeds, the double-humped response is 
gradually changed to that of the flat-bottomed response 
curve 400. Finally, when the flat-bottomed response is 
attained as the higher frequency traps reaches the vicin 
ity of 47.29 MHz, the tuning process is terminated. This 
entire process is more fully explained in U.S. Pat. appli 
cation No. 032,026, by Robert M. Evans, entitled 
"METHOD FOR TUNING A FILTER CIRCUIT, 
concurrently filed here with. 
The Q's of the traps of the present invention are de 

termined primarily by the component values of the 
traps, and will vary slightly from one trap to the next 
depending upon component tolerances. These Q varia 
tions do not affect the performance of the circuit, since 
the traps nominally have a combined attenuation depth 
in excess of - 60 db. Although Q variations may de 
crease this depth slightly, such changes will not cause 
the trap depth to rise to the critical level of -45 db 
when the two traps are tuned in the vicinity of 47.25 
MHz. By contrast, tolerance variations in the CTC-87 
trap circuit can cause Q changes which can decrease the 
trap depth to -35 db. These Q changes must therefore 
be compensated by carefully adjusting the Qadjustment 
core of the trap inductor, 

Unlike the two-core inductor of the CTC-87 trap, the 
bridged-T traps of the present invention each require 
only a single core adjustment. Adjustment of the cores 
changes the tuning frequencies of the traps without any 
significant effect of their Q's. The two traps may be 
adjusted simultaneously, which facilitates automated 
adjustment of a television receiver using the traps. 
Care must be taken during the initial layout and con 

struction of the double-trap network of the present 
invention to ensure that the final assembly does not 
result in overcoupling of the two traps. Overcoupling 
will cause the two traps to exhibit the characteristic 
response shown by waveform 500 in FIG. 5. Waveform 
500 is similar to the response of a typical double-tuned 
circuit as compared to that of waveform 400. More 
significantly, waveform 500 has a lesser attenuation 
level at the nominal frequency of the adjacent channel 
sound carrier than at frequencies above and below that 
frequency. However, the overcoupling problem is 
readily averted if careful attention is given to consider 
ations such as inductor shielding and ground connec 
tions of the two traps. 
What is claimed is: 
1. in a television receiver including means for con 

verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including a signal component of a selected television 
channel at a first intermediate frequency, and a signal 
component of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 

O 

15 

2) 

25 

30 

35 

40 

50 

65 

8 
means for amplifying said intermediate frequency 

signals; and 
a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit tuned to a frequency which is 

within said given range of frequencies and above 
said nominal frequency location; and 

a second trap circuit tuned to a frequency which is 
within said given range of frequencies and below 
said nominal frequency location, 

wherein mutual coupling between said first and sec 
ond trap circuits is provided so as to establish an 
overall response characteristic for said network 
which exhibits a substantially flat bottom between 
the frequencies to which said trap circuits are 
tuned. 

2. In a television receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including a signal component of a selected television 
channel at a first intermediate frequency, and a signal 
component of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 
means for annplifying said intermediate frequency 

signals; and 
a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit tuned to a third frequency which 

is within said given range of frequencies and 
above said nominal frequency location; and 

a second trap circuit tuned to a fourth frequency 
which is within said given range of frequencies 
and below said nominal frequency location; 

wherein mutual coupling of signals between said first 
and second trap circuits is provided to a degree 
establishing an overall response characteristic for 
said network which provides substantially the same 
attenuation for signals in the band of frequencies 
lying between said third and fourth frequencies, 
independent of the phase and amplitude of said 
mutually coupled signals. 

3. In a television receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including a signal component of a selected television 
channel at a first intermediate frequency, and a signal 
component of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 
means for amplifying said intermediate frequency 

signals; and 
a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit tuned to a third frequency which 

is within said given range of frequencies and 
above said nominal frequency location; and 

a second trap circuit tuned to a fourth frequency 
which is within said given range of frequencies 
and below said nominal frequency location; 
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wherein mutual coupling of signals between said first 
and second trap circuits is provided to a degree 
establishing an overal response characteristic for 
said network which provides substantially the same 
attenuation for signals in the band of frequencies 
lying between said third and fourth frequencies, 
independent of the phase and amplitude of said 
mutually coupled signals, and wherein the level of 
attenuation provided in said band of frequencies is 
of such magnitude that the response of said net 
work over said range of frequencies is sufficiently 
low relative to the response of said network at said 
first frequency as to substantially preclude devel 
opment in said amplifying means of intermodula 
tion products of an interfering level from said adja 
cent channel signal component. 

4. In a televison receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including the picture carrier of a selected television 
channel at a first intermediate frequency, and the sound 
carrier of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 

means for amplifying said intermediate frequency 
signals; and 
network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit tuned to a third frequency which 

is within said given range of frequencies and 
above said nominal frequency location; and 

a second trap circuit tuned to a fourth frequency 
which is within said given range of frequencies 
and below said nominal frequency location; 

wherein mutual coupling of signals between said first 
and second trap circuits is provided to a degree 
establishing an overall response characteristic for 
said network which provides substantially the same 
attenuation for signals in the band of frequencies 
lying between said third and fourth frequencies, 
independent of the phase and amplitude of said 
mutually coupled signals. 

5. In a television receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including the picture carrier of a selected television 
channel at a first intermediate frequency, and the sound 
carrier of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: means for amplifying 
said intermediate frequency signals; and 

a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit tuned to a third frequency which 

is within said given range of frequencies and 
above said nominal frequency location; and 

a second trap circuit tuned to a fourth frequency 
which is within said given range of frequencies 
and below said nominal frequency location; 

wherein mutual coupling of signals between said first 
and second trap circuits is provided to a degree 
establishing an overall response characteristic for 

10 
said network which provides substantially the same 
attenuation for signals in the band of frequencies 
lying between said third and fourth frequencies, 
independent of the phase and amplituide of said 

5 mutually coupled signals, and 
wherein the level of attenuation provided in said band 
of frequencies is of such magnitude that the re 
sponse of said network over said range ()f frequen 
cies is sufficiently low relative to the response of 
said network at said first frequency as to substan 
tially preclude development in said amplifying 
means of intermodulation products of an interfer 
ing level from said adjacent channel sound carrier. 

6. The apparatus of claim 5, wherein said first and 
15 second trap circuits each include an adjustable inductor 

having a single tuning core for adjusting the inductance 
of said inductor. 

7. In a television receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including the picture carrier of a selected television 
channel at a first intermediate frequency, and the sound 
carrier of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus connprising: 

means for amplifying said intermediate frequency 
signals; and 

a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first bridged-T trap circuit, including an adjust 

able inductor having a single tuning core for 
adjusting the inductance of said inductor, tuned 
to a frequency which is within said given range 
of frequencies and above said nominal frequency 
location; and 

a second bridged-T trap circuit, including an ad 
justable inductor having a single tuning core for 
adjusting the inductance of said inductor, tuned 
to a frequency which is within said given range 
of frequencies and below said nominal frequency 
location. 

8. In a television receiver including means for co 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including the picture carrier of a selected television 
channel at a first intermediate frequency, and the sound 
carrier of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 
means for amplifying said intermediate frequency 

signals; and 
a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit, tuned to a frequency which is 

within said given range of frequencies and above 
said nominal frequency location, comprising: 
a first resistor serially coupled in said signal path; 
first and second serially coupled capacitors cou 

pled in parallel with said first resistor; and 
a first adjustable inductor, having a core for 

varying the inductance of said inductor, and 
coupled between the junction of said first and 
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second capacitors and a point of reference 
potential; and 

a second trap circuit, tuned to a frequency which is 
within said given range of frequencies and below 
said nominal frequency location, comprising: 
a second resistor, serially coupled to said first 

resistor in said signal path; 
third and fourth serially coupled capacitors cou 

pled in parallel with said second resistor; and 
a second adjustable inductor, having a core for 

varying the inductance of said inductor, cou 
pled between the junction of said third and 
fourth capacitors and a point of reference po 
tential. 

9. In a television receiver including means for con 
verting received radio frequency signals to intermediate 
frequency signals, the output of said converting means 
including the picture carrier of a selected television 
channel at a first intermediate frequency, and the sec 
ond carrier of an adjacent television channel at a second 
intermediate frequency subject to appearance within a 
given range of frequencies centered about a nominal 
frequency location; intermediate frequency signal pro 
cessing apparatus comprising: 
means for amplifying said intermediate frequency 

signals; and 
a network coupled intermediate said converting 
means and said amplifying means, including, in 
cascade: 
a first trap circuit, tuned to a frequency which is 

within said given range of frequencies and above 
said nominal frequency location, comprising: 
a first capacitor serially coupled in said signal 

path; 
a first adjustable inductor, having an intermedi 

ate tap and a core for varying the inductance 
of said inductor, and coupled in parallel with 
said first capacitor; and 

a first resistor, coupled between said intermedi 
ate tap of said first adjustable inductor and a 
point of reference potential; and 
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12 
a second trap circuit tuned to a frequency which is 

within said given range of frequencies and below 
said nominal frequency location, comprising: 
a second capacitor serially coupled to said first 

capacitor in said signal path; 
a second adjustable inductor, having an interme 

diate tap and a core for varying the inductance 
of said inductor, and coupled in parallel with 
said second capacitor; and 

a second resistor, coupled between said interme 
diate tap of said second adjustable inductor 
and a point of reference potential. 

10. In a television receiver, apparatus located inter 
mediate a tuner and an intermediate frequency amplifier 
for shaping the passband of a desired television channel 
and attenuating the sound and picture carrier signals of 
adjacent undesired television channels, said adjacent 
channel sound carrier being subject to appearance 
within a given band of frequencies centered about a 
nominal frequency location, comprising: 
a first selectivity network coupled to an output of said 

tuner; 
a second selectivity network coupled to an input of 

said intermediate frequency amplifier; and 
means for coupling said first selectivity network to 

said second selectivity network including: 
a first trap circuit, coupled to said first selectivity 

network, and tuned to a frequency within said 
given band for frequencies and below said nomi 
nal frequency location; 

a second trap circuit coupled to said first trap cir 
cuit and tuned to a frequency within said given 
band of frequencies and above said nominal fre 
quency location; and 

a third circuit, coupled between said second trap 
circuit and said second selectivity network and 
tuned to the nominal frequency of said adjacent 
channel picture carrier, 

wherein said first and second selectivity networks are 
tuned to shape the passband of said desired televi 
sion channel. 
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